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Des ription 

TECHNICAL FIELD 

This invention relates to a retractor for winding the 
webbing of seat belts which is provided in a vehicle to 
restrain a seat belt wearer in case of emergency, and 
more particularly to improvements in emergency lock- 
ing retractors adapted to restrain or lock the pulling- 
out or unwinding of the webbing by the acceleration 
applied suddenly to the vehicle body. 

BACKGROUND ART 

In recent years, it has become compulsory for ve- 
hicle drivers and fellow- passengers to wear seat belts 
in many countries in order to prevent them from being 
killed, getting hurt or being physiologically injured in 
traffic accidents. In general, a seat belt comprises a 
webbing for restraining a seat belt wearer, a buckle for 
wearing this webbing, and a retractor for controlling 
the unwinding and rewinding of the webbing. A variety 
of contrivances are exercised on the retractors for 
controlling the unwinding and rewinding of the web- 
bing. As for such retractors for seat belts, there are 
Automatic Locking Retractors (ALR) wherein when 
the unwound webbing is once rewound operationally 
it cannot be pulled out any longer, and Emergency 
Locking Retractors (ELR) wherein arrangement is 
made such that the acceleration applied to the vehicle 
body is detected, and when the detected acceleration 
exceeds a predetermined value, it becomes imposs- 
ible to pull out the webbing, in case a seat belt is used 
to fix a child safety seat securely onto a seat in a ve- 
hicle, the Automatic Locking Retractors arranged 
such that when the webbing is once rewound it 
becomes impossible to pull out it is superior, in the 
restraint point of view, to the Emergency Locking Ret- 
ractors adapted to restrain the pulling-out or unwind- 
ing of the webbing only in case of emergency. 
However, the Automatic Locking Retractors pose a 
problem in that, because they restrain seat belt wear- 
ers all the time, the wearers cannot move their bodies 
freely thus causing the wearers to feel uncomfortable. 

In view of such situations, there has been 
developed in recent years a retractor for seat belts 
which can fulfil functions of both ALR and ELR and 
can be used selectively as either ALR or ELR in such 
a manner that when the webbing is pulled out in full 
length from the retractor it may function as ALR type 
seat belt, whilst in other conditions it may function as 
ELR type seat belL (For example, reference is to be 
made to U.S. Patent 4,436,255.)U.S. Patent 
4,436,255 sp crfication discloses a retractor for seat 
belts which compris s, in combination, a retractor 
which is comprised fundamentally of a ratch t wheel 
fixed to a webbing take-up shaft and a pawl ngage- 
abl with the ratchet wheel so as to stop the unwinding 



rotation of th webbing from th take-up shaft; an in r- 
tia lock mechanism; and cam means which is com- 
prised of a cam member and a follower m mber, th 
arrangement being made such that when the webbing 

5 is pulled out in full length to restrain the wearer the 
pawl is engageable with the ratchet wheel, and when 
the webbing is unwound by a predetermined amount 
from the take-up shaft, the take-up shaft is rotatable 
in either direction, but when the inertia lock mechan- 
ic) ism is actuated in a vehicular emergency situation the 
rotation of the take-up shaft is stopped. 

However, this automatic-emergency locking ret- 
ractor for seat belts has been disadvantageous in that 
it is arranged to be changed over to ALR type seat belt 

15 by rewinding the webbing to some degree after it has 
been pulled out nearly in full length; that is to say; it 
cannot be changed over to ALR unless the webbing 
is pulled out once nearly in full length and then 
rewound by some amount. Further, the inventor of the 

20 present invention developed previously a retractor for 
seat belts which can fulfil both functions of ALR and 
ELR and can be used selectively as either ALR orELR 
in such a manner that when the webbing is pulled out 
nearly in full length from the retractor and when the 

25 webbing has once been locked it may function as 
ALR, whilst in other conditions it may function as ELR. 
(Japanese Utility Model Registration Application No. 
SHO 61-60945) However, such a retractor for seat 
belts which can fulfil functions of both ALR and ELR 

30 is arranged such that when the webbing has once 
been locked it may function as ALR, and therefore the 
seat belt wearer is restrained by the webbing so that 
he cannot change his posture freely and so he feels 
strong tightness. Further, the above-mentioned ret- 

35 ractor has been disadvantageous in that, in order to 
pull out the webbing after it has once been locked, it 
is necessary to release or unlock the thus locked web- 
bing thus necessitating to rewind it once in full length. 

40 DISCLOSURE OF THE INVENTION 

The present invention has for its object to provide 
a retractor for seat belts which can overcome the 
above-mentioned problems inherent to the prior art 

45 retractors for seat belts and which is arranged such 
that when the webbing is not pulled out fully it may 
function as ELR, and in norma! condition the seat belt 
wearer does not feel strong tightness, and also in 
case of emergency it can restrain the seat belt wearer 

so securely. 

According to the present invention, the above- 
mentioned object can be achieved by improving the 
retractor for seat belts wherein the locking means 
comprises a clutch member adapted to rotate th 

55 spindl inthedir ction of unwinding of the webbing by 
means of an inertia means and actuate a restraining 
means for directly restraining the rotation of th spin- 
dle. 
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The characteristic features of th retractor 
according to the present invention can be sum- 
marized as follows. 

According to th present invention, there is pro- 
vid d a r tractor for seat belts, having a spindle sup- 5 
porting a webbing take-up shaft thereon and adapted 
to be given a turning force in the direction of winding 
of the webbing, and a locking means including an iner- 
tia means adapted to be actuated by at least either the 
acceleration applied suddenly to the vehicle body or w 
the quick pulling-outof the webbing and a clutch mem- 
ber, capable of restraining the rotation of the spindle 
in the direction of unwinding of the webbing by means 
of the inertia means actuated in case of emergency, 
characterized in that it comprises a synchrogear 15 
arranged to be rotated synchronously with said spin- 
dle; a lever mounted on the clutch member of said 
locking means so as to turn freely and engageable 
with the synchrogear; a spring memberfor biasing this 
lever in the direction of its engagement with said 20 
synchrogear; a control cam adapted to allow said 
lever to engage with the synchrogear when the web- 
bing is pulled out nearly in full length and allow said 
lever to disengage from the synchrogear when the 
webbing is rewound by some degree; and a transmis- 25 
sion means adapted to reduce the rotational speed of 
said spindle and transmit the reduced rotational 
speed to the control cam, the arrangement being 
made such that when the webbing is pulled out nearly 
in full length it can be changed from ELR state over 30 
to ALR state, and when the webbing is rewound or 
taken up nearly In full length it can be changed from 
ALR state over to ELR state. 

Stating in brief, according to the present inven- 
tion, there is provided a retractor for seat belts having 35 
an excellent operability wherein it is not allowed to be 
changed over to ALR when a seat occupant wears the 
seat belt, but it is allowed to be changed over to ALR 
only by pulling out the webbing by a predetermined 
amount which is nearly equal to the full length thereof. 40 

The present invention will now be described 
below by way of example only with reference to the 
accompanying drawings. Figs. 1 to 6 shows a first 
embodiment of the retractor for seat belts according 
to the present invention. Fig. 1 is a front view showing 45 
the longitudinal section of the retractor; Figs. 2, 3, 4 
and 5 are partially broken right side views, respect- 
ively, of the retractor of Fig. 1 to show the operation 
thereof; Fig. 6 is a front view showing in detail the iner- 
tia mass illustrated in Fig. 1. A retractor body 1 50 
arranged to be attached to the vehicle body is of an 
approximately U-shaped configuration formed by a 
base plate 2 fix dly secur d to the vehicle body, and 
a pair of upstanding side plates 3A and 3B which are 
formed integrally n both sid edges of the retractor 55 
body 1 in opposed and parallel relationship with ach 
other. Both the side plates 3A and 3B have b aring 
receiving holes 4A and 4B, respectively, which are 



perforated coaxially in the c ntral parts thereof. Bear- 
ings 5A and 5B are fixedly mounted, respectively, in 
the bearing receiving holes 4A, 4B. A spindl 6 for 
winding a webbing thereon is rotatably mounted on 
the bearings 5A and 5B. One end of the spindle 6 is 
supported in the bearing 5A, whilst the other end 
thereof is supported in the bearing 5B. 

One end of the above-mentioned spindle 6 
extends through the above-mentioned side plate 3A. 
Attached to one end of the spindle 6 is the inner end 
of a spiral spring 8, the outer end of which is attached 
to a cover 9 for covering the outside of the side plate 
3A. The above-mentioned spindle 6 is given by this 
spiral spring 8 a turning force in the direction of wind- 
ing of the webbing. 

The portion of the spindle 6 between the above- 
mentioned side plates 3A and 3B has a take-up shaft 
10 fitted thereon for winding the webbing thereon. 
Both ends of the spindle 6 have ratchet wheels 11,11, 
respectively, fitted thereon. Whilst, both the side 
plates 3A and 3B have a plate-shaped pawl member 
12 mounted thereon and which can be turned to 
engage with the above-mentioned ratchet wheels 1 1 , 
11. The arrangement is made such that the engage- 
ment of this pawl member 12 restricts the rotation of 
the spindle 6 and the take-up shaft 1 0 in the direction 
of unwinding of the webbing. Stating in brief, this pawl 
member 12 and ratchet wheels 11,11 constitutes a 
restraining means in the locking means. 

An arcuate clutch plate 13 having a plurality of 

internal teeth 14, 14 formed in the inner periphery 

thereof is pivotally mounted on the end portion of the 
spindle 6 extending outwardly from the above-men- 
tioned side plate 3B so that it may be rotated freely 
relative to the spindle 6. The end portion of the spindle 
6 extending outwardly from the side plate 3B is a small 
diameter portion 15. A synchrogear 16 which will be 
mentioned below is pivotally mounted on this small 
diameter portion 15 so that it may be rotated together 
with the spindle 6. Further, a boss 19 of an inertia 
mass 16, which constitutes an inertia means adapted 
to be actuated by quickly pulling-out of the webbing, 
is fitted on the boss 17 of the above-mentioned 
synchrogear 16 so that the boss 19 may be rotated 
freely. 

As shown in detail in Fig. 6, the above-mentioned 
inertia mass 18 is a disk-shaped metallic member 
which comprises a plurality of balance weights 18A, 
18B, 18C and 18D located on the outer periphery 
thereof. This inertia mass 18 has a projection 21 
which projects from its side surface 20 on the side of 
the synchrogear 16. A locking arm 22 is pivotally 
mounted on the projection 21 so that its base end may 
be turned fr ely. This I eking arm 22 has a pawl por- 
tion 23 form d at the leading nd thereof and which 
is adapted to engag with the internal tooth 14 of th 
above-mentioned clutch plate 13 when the locking 
ami 22 is turned clockwise in Fig. 2 so as to project 
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outwardly from th outer p ripheraledg of the inertia 
mass 18. Further, the count rclockwise turning of this 
locking arm 22 is restricted to a predetermined angu- 
lar range by th abutment of the int mediate portion 
of the locking arm 22 against the boss 19 of the inertia 
mass 18. 

The above-mentioned locking arm 22 has a pro- 
jection 25 which projects from its side surface 24 on 
the leading end thereof towards the synchrogear 16. 
This projection 25 is fitted in an inclined, elongated 
hole 26 formed in the synchrogear 16 to permit the 
locking arm 22 to turn within a predetermined angular 
range. Further, a coiled spring 27 is interposed be- 
tween the synchrogear 16 and the inertia mass 18 so 
that when the synchrogear 16 is rotated by the spring 
27 together with the spindle 6 in the direction of 
unwinding of the webbing the above-mentioned iner- 
tia mass 18 may be driven in the same direction fol- 
lowing up the rotation of them. 

The above-mentioned clutch plate 13 has an out- 
wardly extending support plate 28 formed integrally in 
the lower part thereof. This support plate 28 has a 
hook 29 which is pivotally mounted thereon so as to 
turn freely and which is engageable with the above- 
mentioned synchrogear 16. Further, a casing 30 is 
attached to the side plate 3B in the vicinity of the hook 
29. Mounted inside the casing 30 is a weight 31 which 
constitutes an inertia means adapted to swing or 
oscillate when the acceleration applied to the vehicle 
body exceeds a predetermined value. Further, a 
mechanical lever 32 having a projection 33 formed on 
the central part thereof and which is situated on the 
above-mentioned weight 31 is pivotally mounted on 
the upper part of the above-mentioned casing 30 so 
as to swing freely. The leading end of this mechanical 
lever 32 is located below the leading end of the above- 
mentioned hook 29. And, this mechanical lever 32 is 
arranged to turn the hook 29 clockwise in Fig. 2 when 
the above-mentioned weight 31 is tilted so that the 
hook 29 may engage with the synchrogear 16. 
Further, when the weight 31 returns to its initial 
upstanding position, the mechanical lever 32 will also 
return to its initial condition thus disengaging the hook 
29 from the synchrogear 16. 

Located in the vicinity of the above-mentioned 
casing 30 is the above-mentioned pawl member 12 
which can be turned freely and which is engageable 
with the ratchet wheel 1 1 . This pawl member 1 2 is fit- 
ted with a connecting arm 34 having a projection 35 
formed in the leading end thereof, the projection 35 
being fitted in an opening or hole 36 formed in the 
above-mentioned support plate 28. Further, inter- 
posed between th conn cting arm 34 and the above- 
mentioned casing 30 is a coiled spring 37 which gives 
the connecting arm 34 a counterclockwis turning terv 
dency in order to disengage th pawlmemb r 12 from 
the ratchet wheel 11. 

Th support plate 28 of th above-mentioned 



clutch plate 13 has a lev r 38 pivotally mounted th - 
reon so as to turn freely and which is ngag able with 
the above-mentioned synchrogear 1 6. This lev r 38 is 
given by a wire spring (coiled torque spring)39 inter- 

s posed between the lever and the above-mentioned 
support plate 28 a tendency of turning clockwise in 
Fig. 2 so as to engage with the synchrogear 16. This 
lever 38 has a cam follower 40 formed thereon in the 
form of a projection extending in the direction from the 

w synchrogear 16 towards the end of the spindle 6. 
Whilst, a sleeve 41 is mounted on the end portion of 
the above-mentioned spindle 6 so that it may be 
rotated synchronously with the spindle 6. A disk-sha- 
ped control cam 42 is fitted on the outer periphery of 

15 the sleeve 41 so as to rotate freely. This control cam 

42 is of the type of a periphery cam with which the cam 
follower 40 of the above-mentioned lever 38 is urged 
into contact. The control cam 42 has a first cam face 

43 having a large diameter formed on the outer sur- 
20 face thereof over an angular extent of about 180 deg- 
rees and which is adapted to disengage the 
above-mentioned lever 38 from the synchrogear 16 
against the resilient force of the wire spring 39. This 
first cam face 43 has a stopper 44 formed at the cir- 

25 cumferentially clockwise end thereof and which is 
adapted to prevent the above-mentioned cam fol- 
lower 40 from disengaging from the first cam face 43. 
Further, the first cam face 43 has a second cam face 
45 formed integrally at the circumferentially coun- 

30 terclockwise end thereof and which is smaller in 
diameter than the first cam face 43 and adapted to 
engage the lever 38 with the synchrogear 16. This 
second cam face 45 is formed over an angular range 
as small as about 15 degrees. An inclined face 46 is 

35 formed between the first cam face 43 and the second 
cam face 45 to ensure smooth movement of the cam 
follower 40 between both the cam faces 43 and 45. 
Further, the second cam face 45 has a stopper 47 for- 
med at the circumferentially counterclockwise end 

40 thereof and which is adapted to prevent the above- 
mentioned cam follower 40 from disengaging from the 
second cam face 45. Still further, the above-men- 
tioned control cam 42 has a wide arcuate groove 48 
formed concentrically with the above-mentioned first 

45 cam face 43 and over an angular range of about 1 80 
degrees. 

The above-mentioned sleeve 41 has an eccentric 
portion 49 formed in the outer end thereof and which 
is located eccentrically relative to the outer end of the 

50 spindle by the above-mentioned control cam 42. A 
planetary gear 50 is fitted on the eccentric portion 49 
so that it may be rotated freely. Moreover, the eccen- 
tric portion 49 has a pusher pin 51 formed so as to pro- 
ject ther from and which is fitt d and movabl in the 

55 arcuate groove 48 formed in the above-mentioned 
control cam 42. Further, the outer peripheries of the 
clutch plate 13, the synchrogear 16, th inertia mass 
1 8, the casing 30, the weight 31 , the mechanical lev r 
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32, the connecting arm 34 and the planetary gear 50 
etc., which are ail located outside the above-men- 
tion d side plate 3B, are covered by means of a cover 
53 fixedly secured to th above-mentioned side plat 
3B by screws 52, 52 ... This cover 53 has an internal 5 
gear 54 formed inside thereof and which is located 
concentrically with the above-mentioned spindle 6 so 
as to mesh with the eccentrically located planetary 
gear 50. Thus, the above-mentioned planetary gear 
50 and the internal gear 54 constitutes a planetary w 
gear mechanism serving as a transmission means so 
that the planetary gear 50 may be rotated in the oppo- 
site direction to that of rotation of the spindle 6 at a 
reduced speed. 

The operation of the retractor according to the is 
above-mentioned embodiment will now be described 
hereinafter. 

When the webbing is wound in full length, the 
hook 29 assumes a position where it is not allowed to 
engage with the synchrogear 16 as shown in Fig. 2. 20 
Further, the cam follower 40 formed integrally with the 
lever 38 is located at the end of the first cam 43 of the 
control cam 42, which is spaced away from the sec- 
ond cam face 45 so that the lever 38 is not allowed to 
engage with the synchrogear 16. Further, the pusher 25 
pin 51 projecting from the planetary gear 50 is fitted 
in the leading end, when viewed in the direction of 
unwinding of the webbing, of the arcuate groove 48 
formed in the control cam 42. 

When the webbing is pulled out from this condi- 30 
tion to wind it round the seat occupant's body, the 
spindle 6 with the webbing wound thereon is rotated 
against the resilient force of the spiral spring 8 thus 
allowing the synchrogear 16 and the inertia mass 18 
to turn following it in the counterclockwise direction in 35 
Fig. 2. Further, at that time, the planetary gear 50 
located eccentrically relative to the spindle 6 meshes 
with the internal gear 54 formed inside the fixed cover 
53, and so the planetary gear is rotated clockwise in 
Fig. 2 at a reduced speed. However, since the pusher 40 
pin 51 projecting from the planetary gear 50 will move 
within the arcuate groove 48 formed in the control cam 
42 in the clockwise direction, the control cam 42 
remains stationary. 

When the webbing has been pulled out to wind it 45 
round the seat occupant's body, the retractor func- 
tions as ELR. 

Stating in brief, when a braking force is applied 
suddenly to the vehicle while the seat occupant wears 
the seat belt, the weight 31 is inclined so as to turn the so 
mechanical lever 32 clockwise in Fig. 2 to allow the 
hook 29 to engage with the synchrogear 1 6. Since the 
hook 29 is pivotally mounted on th clutch plat 13, 
th turning of the synchrogear 16 in thee unterclock- 
wise direction allows th clutch plat 13 to turn 55 
through the hook 29 in th same direction, thereby 
turning the conn cting arm 34 clockwise to allow the 
pawl member 12 to engage with the ratchet wheel 11 



to th r by prev nt the spindle 6 from rotating in the 
direction of unwinding of the w bbing. Therefor , 
th re is no risk of the seat b It wearer springing out 
forwardly even when braking force is applied sud- 
denly to the vehicle. With the braking force applied 
suddenly to the vehicle being released thereafter, the 
inclined weight 31 is returned to its original upstand- 
ing condition so that the engagement of the hook 29 
with the synchrogear 16 by the mechanical lever 32 
is released, and also the connecting arm 34 is turned 
counterclockwise by the action of the coiled spring 37 
to disengage the pawl member 12 from the ratchet 
wheel 1 1 whereby rendering it possible to pull out the 
webbing freely again. 

Whilst, when the seat belt wearer tends to be 
sprung out forwardly for some reason in the condition 
that braking is not applied suddenly to the vehicle, the 
webbing will be pulled out quickly. When the webbing 
is quickly pulled out, the synchrogear 16 is rotated 
synchronously with the spindle 6, whilst a delay in 
rotation of the heavy inertia mass occurs so as to elon- 
gate the coiled spring 27 thus causing a change in the 
relative position between the synchrogear 16 and the 
inertia mass 18 in the direction of rotation, resulting in 
counterclockwise rotation of the synchrogear 16 pre- 
ceding that of the inertia mass 18. As a result, the 
position of the projection 25 of the locking arm 22 
which is fitted in the elongated hole 26 of the 
synchrogear 16 is displaced towards the outer 
periphery of the synchrogear 16 so that the locking 
arm 22 is turned clockwise in Fig. 2 thus permitting the 
pawl portion 23 of the locking arm 22 to engage with 
the internal tooth 14 of the clutch plate 13 and the 
clutch plate 13 is turned counterclockwise together 
with the spindle 6 to thereby turn the connecting arm 
34 clockwise to allow the pawl member 12 to engage 
with the ratchet wheel 11 thus preventing the spindle 
6 from rotating in the direction of unwinding of the 
webbing. Therefore, there is no fear of the seat belt 
wearer springing out forwardly in this case too. 
Further, when the magnitude of the pulling-out force 
exerted on the webbing has reduced substantially, the 
webbing is rewound by the resilient force of the spiral 
spring 8, and at that time the relative position between 
the synchrogear 16 and the inertia mass 18 in the 
direction of rotation is returned to the original state by 
the action of the coiled spring 27, and the locking arm 
22 is turned counterclockwise in Fig. 2 so as to disen- 
gage the clutch plate 1 3 from the internal tooth 14, and 
also the connecting arm 34 is turned counterclock- 
wise by the action of the coiled spring 37 so as to dis- 
engage the pawl member 12 from the ratchet wheel 
1 1 wher by making it possible again to pull out th 
webbing freely. 

With continual unwinding of th webbing, th 
planetary g ar 50 is rotated clockwise in Fig. 2 whil 
its speed is being reduced. Wh n th webbing is pul- 
led out by nearly half of the total length th reof, the 
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pusher pin 51 of the planetary gear 50 is fitted in the 
rear end portion when viewed, in th direction of 
unwinding of the webbing, of the arcuat groove 48 in 
the control cam 42. With the subs quent continual 
unwinding of the webbing, turning of the planetary 5 
gear 50 allows the pusher pin 51 to engage with the 
edge of the arcuate groove 48 in the control cam 42 
thus urging or turning the control cam 42 clockwise. 
Whereupon, this turning of the control cam 42 allows 
gradual movement in the position of the first cam face w 
43, with which the cam follower 40 of the lever 38 is 
engaged, towards the second cam face 45. In the con- 
dition that the webbing has been pulled out in full 
length, the cam follower 40 is engaged with the sec- 
ond cam face 45 on the control cam 42 as shown in 15 
Fig. 3 so that the lever 38 assumes a position where 
it is engageable with the synchrogear 1 6 by the action 
of the wire spring 39 thereby changing the function of 
the retractor from the above-mentioned ELR to the 
ALR. That is to say, if the seat occupant releases his 20 
hand from the webbing which has been pulled out in 
full length, then the webbing will be rewound by the 
resilient force of the spiral spring 8. But, even if a pul- 
ling-out force is applied to the webbing in this condi- 
tion, the lever 38 is engaged with the synchrogear 16 25 
as shown in Fig. 4 so that the webbing cannot be pul- 
led out. Further, even if the webbing is rewound in this 
state, the planetary gear 50 will turn at a reduced 
speed counterclockwise reverse to the direction of 
rotation of the spindle 6, however, while the webbing 30 
is being rewound from the fully drawn out condition to 
substantially half of the full length thereof, the pusher 
pin 51 projecting from the planetary gear 50 will move 
merely in the arcuate groove 48 in the control cam 42 
so that the control cam 42 remains stationary and the 35 
cam follower 40 of the lever 38 continues to engage 
with the second cam face 45 on the control cam 42 to 
thereby allow the retractor to continue its function of 
ALR. 

When the webbing has been rewound by about 40 
half of the full length thereof, the pusher pin 51 pro- 
jecting from the planetary gear 50 is fitted in the lead- 
ing end, when viewed in the direction of unwinding of 
the webbing, of the arcuate groove 48 of the control 
cam 42. With subsequent further rewinding of the 45 
webbing, the counterclockwise turning of the planet- 
ary gear 50 allows the pusher pin 51 to engage with 
the edge of the arcuate groove 48 thereby urging or 
turning the control cam 42 counterclockwise. This 
turning of the control cam 42 allows the cam follower 50 
40 to ride gradually from the second cam face 45 onto 
the inclined face 46 and abut against the first cam face 
43 again. As a result, as shown in Fig. 5, th lever 38 
is disengaged from the synchrogear 1 6 thus changing 
the retractor from the ALR state to th ELRstat .With 55 
the subsequent continual r winding of the webbing, 
the control cam 42 is turned counterclockwise by the 
pusher pin 51 of the planetary gear 50 and tends to 



return to the state shown in Fig. 2, whilst, when the 
webbing is pull d out, the pusher pin 51 of the planet- 
ary gear 50 will move dockwis inside the arcuate 
groove 48 in th control cam 42 so that the r tractor 
will continue to function as ELR until the webbing is 
pulled out in full length. 

As is obvious from the retractor shown in this 
embodiment, since the restraint of unwinding of the 
webbing is made by the two means, i.e., the engage- 
ment of the clutch plate 1 3 of the locking arm 22 with 
one of the internal teeth 14 and the inclination of the 
weight 31, a high operational safety is achieved, and 
also when the webbing has been pulled out fully the 
retractor is changed from the ELR state to the ALR 
state. Therefore, in case a child seat is fixedly secured 
to a seat in a vehicle, it is only necessary to pull out 
the webbing fully thereby allowing the retractor to 
function as ALR, wh ilst when the seat occupant wears 
the seat belt the retractor is kept in the ELR state so 
that an excellent effect can be obtained that the seat 
occupant can use the seat belt without feeling strong 
tightness. 

Figs. 7 to 1 1 show a second embodiment of the 
retractor for seat belts according to the present inven- 
tion. Fig. 7 is a front view showing the longitudinal sec- 
tion of the retractor. Figs. 8, 9, 10 and 1 1 are right side 
elevational views, respectively, showing the oper- 
ation of the retractor. This retractor has a simplified 
construction as compared with the retractor according 
to the aforementioned first embodiment. Stating in 
brief, this retractor according to the second embodi- 
ment is not provided with the clutch plate 13, the iner- 
tia mass 18 and the locking arm 22 etc., all of which 
serve to restrain the pulling-out of the webbing when 
the latter is quickly pulled out, but the weight 31 is 
located on the axis of the spindle 6 in order to reduce 
the overall diameter of the retractor. 

This second embodiment will be described 
below. Further, the component parts identical to those 
mentioned above are indicated by the same reference 
characters in the drawings, and the description 
thereof is omitted. 

In Figs. 7 to 1 1, one end portion of the spindle 6 
extends through the above-mentioned side plate 3B. 
Fitted on one end portion of this spindle 6 is a locking 
plate 60 having outer teeth 61 formed on the outer 
periphery thereof. This locking plate 60 is arranged to 
be rotated synchronously with the spindle 6. Further, 
a synchrogear 16 is fitted on the end portion of the 
above-mentioned spindle 6 projecting from the 
above-mentioned locking plate 60. This synchrogear 
16 is also arranged to be rotated synchronously with 
th spindl 6. This synchrog ar 16 has a boss 17 for- 
med integrally th rewith and which is located on th 
periphery of the end portion of th spindl 6. An annu- 
lar clutch plate 62 is rotatably supported on this boss 
17. This clutch plate 62 has a notch 63 formed in th 
outer periphery thereof. Interposed between a fixed 
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spring seat 64 extending into the notch 63 and the nd 
face of the notch 63 is a coil d spring 65 which is 
guided by an arcuate guide rod 66 xtending from the 
clutch plate 62 into the notch 63. The clutch plate 62 
is given by this coiled spring 65 a turning force in the 5 
direction of winding of the webbing. 

The side plate 3B of the above-mentioned retrac- 
tor body I is fitted with a locking ring 67 which is com- 
prised of an annular plate and which is located 
adjacent to the above-mentioned clutch plate 62 and 10 
along the outer peripheral side of the above-men- 
tioned locking plate 60 and at a predetermined clear- 
ance from the latter. This locking ring 67 has a plurality 
of circumferentially inclined cam faces 68 formed the- 
rein. The above-mentioned clutch plate 62 has radial 15 
guide holes 69 formed therein and the number of 
which corresponds to that of the cam faces 68. Inser- 
ted in each of the guide holes 69 is an axial part of a 
cylindrical locking roller 70 extending into the clear- 
ance between the above-mentioned locking plate 60 20 
and the locking ring 67. Each of the locking rollers 70 
is arranged such that it is normally located at a posi- 
tion spaced away from the outer periphery of the 
above-mentioned locking plate 60, and when the 
clutch plate 62 is turned in the direction of unwinding 25 
of the webbing (counterclockwise in Fig. 8), it is 
moved along the cam faces 68 of the locking ring 67 
and towards the outer periphery of the locking plate 60 
and is fitted finally in one of the external teeth 61 of 
the locking plate 60 thereby restraining the rotation of 30 
the spindle 6. 

The above-mentioned clutch plate 62 has a pin 71 
which projects therefrom and extends in parallel with 
the axis of the above-mentioned spindle 6. This pin 71 
extends radially outwardly of the above-mentioned 35 
synchrogear 16 and the control cam 42 which will be 
mentioned later. The central portion of a generally an- 
gle-shaped hook 73 is pivotally mounted on the pin 71 
in the manner such that it may be turned freely. This 
hook 73 has one arm 74A formed so as to be engage- 40 
able with the above-mentioned synchrogear 16. 
Further, this hook 73 is constructed such that another 
arm 74B thereof is heavier than the arm 74A to enable 
the arm 74B to assume normally its lowered position. 

The end portion of the above-mentioned spindle 45 
6 has a rotor 75 fitted thereon and which is comprised 
of a concentric shaft portion 76 formed concentrically 
with the spindle 6 and an eccentric shaft portion 77 
formed eccentrically with the spindle 6, both the shaft 
portions 76, 77 being formed integrally. Fitted on the 50 
eccentric shaft portion 77 of this rotor 75 is a planetary 
gear 50 which is disposed eccentrically with the spin- 
dle 6. A cover 78 having a support plat 79 located on 
one side of the plan tary gear 50 is fixedly s cured to 
the outer p ripheryof theab v -m ntioned side plate 55 
3B by means of screws 52, 52. This support plate 79 
has an internal gear 54 formed therein and which 
meshes with the above-mentioned planetary gear 50. 



Furth r, the above-mentioned control cam 42 dis- 
pos d between the a bov -m ntioned synchrog ar16 
and planetary gear 50 is loosely fitted on the coaxial 
shaft portion 76 of the above-mentioned rotor 75 so 
that it may be rotated freely relative to the concentric 
shaft portion 76. The control cam 42 has an arcuate 
groove 48 having a large width formed therein over an 
angular range of 1 80 degrees. The pusher pin 51 pro- 
jecting from the above-mentioned planetary gear 50 
is loosely fitted in this arcuate groove 48. 

Whilst, a lever 38 engageable with the above- 
mentioned synchrogear 16 is pivotally mounted on 
the above-mentioned clutch plate 62 so that it may be 
turned freely. This lever 38 is given by a wire spring 
39 interposed between the lever and the above-men- 
tioned clutch plate 62 a clockwise turning tendency in 
Fig. 8 so as to engage with the synchrogear 16. 
Further, this lever 38 has a cam follower 40 which pro- 
jects therefrom and extends from the synchrogear 16 
towards the end of the spindle 6. And, the above-men- 
tioned control cam 42 has a first cam face 43 having 
a large diameterformed on the outer periphery thereof 
over an angular range of about 70 degrees and which 
serves to disengage the above-mentioned lever 38 
from the synchrogear 16 against the resilient force of 
the wire spring 39. This first cam face 43 has a stopper 
44 formed to project therefrom at the circumferentially 
clockwise end thereof and which is adapted to prevent 
the above-mentioned cam follower 40 to disengage 
from the first cam face 43. Further, the first cam face 
43 has a second cam face 45 formed at the circumfe- 
rentially counterclockwise end thereof and through 
the inclined face 46 over a large angular range and 
which is smaller in diameter than the first cam face 43 
and serves to engage the lever 38 with the 
synchrogear 16. 

The above-mentioned cover 78 has a casing 30 
mounted therein and in which a weight 31 is mounted. 
Further, a mechanical lever 32 whose central projec- 
tion 33 is seated on the above-mentioned weight 31 
is pivotally mounted on the upper part of the above- 
mentioned casing 30 so that it may be oscillated 
freely. The leading end of this mechanical lever 32 
extends below the leading end of the arm 74B of the 
above-mentioned hook 73. And, this mechanical lever 
32 is arranged such that it may turn clockwise in Fig. 
8 when the above-mentioned weight 31 is tilted so as 
to turn the arm 74A of the hook 73 and engage it with 
the synchrogear 16. 

The operation of the retractor according to this 
embodiment will now be described below. 

When the webbing has been wound in full length, 
the arm 74A of the hook 73 assumes a position where 
it is not ngaged with the synchrogear 16 as shown 
in Fig. 8, and also the cam follower 40 formed integ- 
rally with the lever 38 is located at the end of the first 
cam 43 on the control cam 42, which is spaced away 
from the second cam face 45 so that the lever 38 is 
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not allowed to engage with the synchrogear 16. 
Further, the pusher pin 51 proj cting from the planet- 
ary gear 50 is fitt d in the leading end, when viewed 
in the direction of unwinding of the webbing, of the 
arcuate groov 48 form d in the control cam 42. 

When the webbing is pulled out in this condition 
to wind it round the seat occupant's body, the spindle 
6 having the webbing wound thereon will rotate 
against the resilient force of the spiral spring 8 which 
accompanies rotation of the synchrogear 16 and the 
locking plate 60 in the counterclockwise direction in 
Fig. 8. Further, at that time, the planetary gear 50 
located eccentrically with the spindle 6 meshes with 
the internal gear 54 formed in the fixed cover 78, and 
so the planetary gear 50 is rotated clockwise at a 
reduced speed. However, since the pusher pin 51 pro- 
jecting from this planetary gear 50 is moved clockwise 
in the arcuate groove 48 of the control cam 42, the 
control cam 42 remains stationary. 

When the webbing is thus pulled out to wind it 
round the seat occupant, the retractor functions as 
ELR. 

Stating in brief, when a braking force is applied 
suddenly to the vehicle while the seat occupant wears 
the seat belt, the weight 31 is tilted so as to turn the 
mechanical lever 32 clockwise in Fig. 8 to thereby 
engage the arm 74A of the hook 73 with the 
synchrogear 16. Since this hook 73 is pivotally moun- 
ted on the clutch plate 62, the counterclockwise turn- 
ing of the synchrogear 16 is transmitted through the 
hook 73 to the clutch plate 62 to turn this clutch plate 
62 counterclockwise against the resilient force of the 
coiled spring 65. Whereupon, each of the locking rol- 
lers 70 is moved along the guide hole 69 of the clutch 
plate 62 towards the inner periphery of the latter to 
thereby restrain the rotation of the locking plate 60. As 
a result, the spindle 6 formed integrally with the lock- 
ing plate 60 is prevented from rotating in the direction 
of unwinding of the webbing. Therefore, there is no 
fear of the seat belt wearer springing out forward ly 
even when a braking force is applied suddenly to the 
vehicle. With the braking force applied suddenly to the 
vehicle being released afterwards, the inclined weight 
31 is returned to its original upstanding condition and 
the clutch plate 62 is rotated clockwise by the action 
of the coiled spring 65 so that each of the locking rol- 
lers 70 is moved along each of the guide holes 69 
towards the outer periphery of the clutch plate 62 to 
thereby enable the webbing to be pulled out again. 

When the unwinding of the webbing is continued 
further, the planetary gear 50 is moved clockwise in 
Fig. 8 while its speed is being reduced. When the web- 
bing is pulled out nearly in full I ngth, the pusher 51 
projecting from the planetary gear 50 is fitted in the 
rear end, when vi wedinth direction of unwinding of 
the webbing, of the arcuate groove 48 in the control 
cam 42. With further unwinding of the webbing, the 
planetary gear 50 is turned clockwise to allow the 



pusher pin 51 to ngag with the dgeofth arcuat 
groove 48 in the control cam 42 so as to urge or turn 
the control cam 42 in the clockwise direction. Where- 
upon, the turning of the control cam 42 will cause a 

5 gradual mov m . nt of the first cam face 43, with which 
the cam follower 40 of the lever 38 is engaged, 
towards the second cam face 45. In the condition that 
the webbing has been pulled out in full length, as 
shown in Fig. 9 the cam follower 40 is engaged with 

10 the second cam face 45 of the control cam 42 and the 
lever 38 assumes a position where it is engageable 
with the synchrogear 16 by the action of the wire 
spring 39 thereby changing the function of the retrac- 
tor from the above-mentioned ELR state to the ALR 

is state. That is to say; when the seat belt wearer 
releases his hand from the webbing which has been 
fully pulled out, the webbing is rewound by the resi- 
lient force of the spiral spring 8. But, even if a force is 
applied to the webbing to pull it out in this condition, 

20 it cannot be pulled out since the lever 38 engages with 
the synchrogear 16 as shown in Fig. 1 0. Further, even 
if the webbing is rewound in this condition, the planet- 
ary gear 50 is rotated at a reduced speed coun- 
terclockwise reversely to the spindle 6, but while the 

25 webbing is rewound nearly in full length from its fully 
pulled out condition, the pusher pin 51 projecting from 
the planetary gear 50 moves merely in the arcuate 
groove 48 in the control cam 42. Consequently, the 
control cam 42 remains stationary and the cam fol- 

30 lower 40 of the lever 38 is held in contact with the sec- 
ond cam face 45 on the control cam 42 so that the 
retractor continues to function as ALR. 

When the above-mentioned amount of rewinding 
of the webbing has reached its nearly full length, the 

35 pusher pin 51 of the planetary gear 50 is fitted in the 
leading end, when viewed in the direction of unwind- 
ing of the webbing, of the arcuate groove 48 of the 
control cam 42. When the webbing is rewound further, 
the counterclockwise turning of the planetary gear 50 

40 allows the pusher pin 51 to engage with the edge of 
the arcuate groove 48 to urge or turn the control cam 
42 in the counterclockwise direction. Whereupon, the 
turning of this control cam 42 allows the cam follower 

42 to ride gradually from the second cam face 45 onto 
45 the inclined face 46 and contact with the first cam face 

43 again. As a result, as shown in Fig. 11, the lever 
38 is disengaged from the synchrogear 16 thereby 
changing the function of the retractor from the ALR 
state to the ELR state. When the webbing is rewound 

50 by some amount thereafter, the control cam 42 is tur- 
ned counterclockwise by the pusher pin 51 of the 
planetary gear 50 so that the retractor may return to 
the condition shown in Fig. 8. Whilst, when the web- 
bing is pulled out, the pusher pin 51 of the planetary 

56 gear 50 is moved clockwise in the arcuate groov 48 
in the control cam 42 so that the r tractor may con- 
tinue to function as ELR until th webbing is pulled out 
in full length. 
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As is appar nt from th above-mentioned embo- 
diments, when the webbing is pulled out fully, the 
function of the retractor is changed from the ELR state 
over to th ALR state so that in case a child seat is 
fixed to a seat in a vehicle or the seat occupant wears 5 
the seat belt the ALR state and the ELR state can be 
selectively used as occasion demands to enable the 
seat belt wearer to be kept in a satisfactory wearing 
condition to meet respective purposes. 

Further, in the above-mentioned first embodi- 10 
ment, there is described the retractor which com- 
prises, in combination, what is called vehicle sensor 
adapted to restrain the unwinding of the webbing by 
the acceleration applied suddenly to the vehicle body, 
and the so-called strap sensor adapted to detect the 15 
quick unwinding of the webbing and restrain it. Whilst, 
in the second embodiment, there is described the ret- 
ractor having only the vehicle sensor. It is to be noted 
that those having only the strap sensor are of course 
within the technical scope of the present invention. 20 

As described hereinabove, the retractor for seat 
belts according to the present invention provides an 
excellent effect that the changeover of the function of 
the retractor from the ELR state to the ALR state is 
made only when the webbing has been pulled out in 25 
full length, and in normal situation, the webbing is pul- 
led out in response to the movement of the seat belt 
wearer to allow the retractor to fu nction as ELR so that 
the seat belt wearer does notfeel strong tightness and 
in case of emergency the retractor can secure the 30 
seat belt wearer securely. 

Especially, according to the retractor of the pre- 
sent invention, an excellent effect is obtained wherein 
even when the unwinding of the webbing is locked in 
the ELR state the retractor is not allowed to change 35 
over to the ALR state, but can be returned again to the 
ELR state or unlocked condition. 



Claims 40 

1. A retractor for seat belts, having a spindle (6) 
supporting a webbing take-up shaft (10) thereon and 
adapted to be given a turning force in the direction of 
winding of the webbing, and a locking means includ- 45 
ing an inertia means (18,31) adapted to be actuated 
by at least either the acceleration applied suddenly to 
the vehicle body or the quick pulling-out of the web- 
bing and a clutch member (13) capable of restraining 
the rotation of the spindle in the direction of unwinding so 
of the webbing by means of the inertia means 
actuated in case of emergency, characterized in that 
it comprises a synchrogear (16) arranged to be 
rotated synchronously with said spindle; a lever (38) 
mounted on the clutch memb r of said locking means 55 
so as to turn freely and engag able with the 
synchrogear (16); a spring member (39) for biasing 
this lever in the direction of its engagement with said 



synchrogear; a control cam (42) adapted to allow said 
lever to engage with the synchrog ar when the web- 
bing is pulled out nearly in full length and allow said 
I v r to disengage from the synchrogear when th 
webbing is rewound by some degree, and a transmis- 
sion means (50) adapted to reduce the rotation of said 
spindle and transmit the reduced rotational speed to 
the control cam. 

2. The retractor for seat belts as set forth in claim 
1, wherein said transmission means comprises a 
planetary gear mechanism (50), and the planetary 
gear mechanism is arranged to drive said control cam 
intermittently. 



Patentanspruche 

1. Aufrollvorrichtung fur Sicherheitsgurte mit 
einer Spindel (6), die eine Gurtaufnahmewelle (10) 
halt und geeignet ist, dad daran eine Drehkraft in 
Gurtwickelrichtung aufgebracht wird, und einer Sperr- 
einrichtung mit einer Tragheitseinrichtung (18, 31), 
die geeignet ist, mindestens durch entweder die pl6tz- 
lich am Fahrzeugkorper aufgebrachte Beschleuni- 
gung oder das schnelle Ausrollen des Gurts betatigt 
zu werden und einem Kupplungselement (13), das 
geeignet ist, das Drehen der Spindel in Gurtabwickel- 
richtung mittels der in einem Notfall betatigten Trag- 
heitseinrichtung zu behindem, dadurch 
gekennzeichnet, daft die Vorrichtung aufweist ein 
Synchrongetriebe (16), das so angeordnet ist, daB es 
synchron mit der Spindel gedreht wird, einen Hebel 
(38), dersoauf dem Kupplungselement der Sperrein- 
richtung angeordnet ist, dad er frei dreht und mit dem 
Synchrongetriebe (16) in Eingrrff bringbar ist, ein 
Federelement (39) zum Vorspannen des Hebels in 
die Richtung seines Eingriffs mit dem Synchronge- 
triebe, eine Steuernocke (42), die so ausgebildet ist, 
dak der Hebel mit dem Synchrongetriebe in Eingriff 
kommen kann, wenn der Gurt nahezu in seiner voile n 
Lange ausgezogen ist und dem Hebel ferner eriaubt, 
aus dem Synchrongetriebe auszurucken, wenn der 
Gurt ein bestimmtes Mali zuruckgewickelt ist, und ei- 
ne Clbertragungseinrichtung (50), die geeignet ist, die 
Drehung der Spindel zu reduzieren und die reduzierte 
Drehgeschwindigkeit an die Steuernocke zu ubertra- 
gen. 

2. Aufrollvorrichtung fur Sicherheitsgurte nach 
Anspruch 1, wobei die Ubertragungseinrichtung 
einen planetengetriebemechanismus (50) aufweist 
und der planetengetriebemechanismus so angeord- 
net ist, dalierdie Steuernocke diskontinuieriich treibt. 



Rev ndications 

1. Enroul ur pour ceintur d securite, pourvu 
d'une broche d'enroulement (6) supportant une tige 
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d'enroulement pour sangle (10)et apte a r c voirune 
pression rotative dans la direction d'enroulement de 
la sangle, et un dispositif de verrouillage comprenant 
un dispositif de force d'inertie (18,31) apte d etre 
actionne par au moins, soit ('acceleration survenant 5 
subitement sur le corps du vehicule, soit la traction 
rapide sur la sangle, et une piece d'embrayage (13) 
apte d moderer la rotation de la broche d'enroulement 
dans la direction de deroulement de la sangle au 
moyen du dispositif de force d'inertie actionne en cas 10 
de danger, caracterise en ce qu'il comprend une boite 
de vitesses synchronisees (16) amenagee pour tour- 
ner en synchronisation avec la broche d'enroulement; 
un levier (38) monte sur la piece d'embrayage dudit 
dispositif de verrouillage de sorte k tourner librement 15 
et a embrayer la boite de vitesses synchronisees (1 6); 
une piece ressort (39) pour pousser en biais ce levier 
dans la direction de son embrayage avec la boite de 
vitesses synchronisees; une came de commande 
(42) apte d permettre audit levier d'engager la boite de 20 
vitesses synchronisees quand la sangle est deroulee 
sur presque toute sa longueur et permet audit levier 
de debrayer de la boite de vitesses synchronisees 
quand la sangle est enroulee & un niveau quelconque, 
et un moyen de transmission (50) apte a reduire la 25 
rotation deladite broche d'enroulement ettransmettre 
la vitesse de rotation reduite d la came de commande. 

2. Enrouieur de ceinture de securite salon la 
revendication 1, dans lequel le moyen de transmis- 
sion comprend un mecanisme de boite k engrenages 30 
epicycloidaux (50) et le mecanisme de boite & engre- 
nages epicycloTdaux est dispose pour entramer ladite 
came de commande par intervalles. 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig- 5 
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Fig. 6 
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Fig. 7 
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Fig. 8 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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